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CLAIMS 

What is claimed is: 

5 1 . A circuit board, comprising: 

(a) a section of circuit board material; 

(b) operating circuitry mounted to the section of circuit board material, the 
operating circuitry being configured to receive a set of soft start power 
signals in a particular sequence when transitioning from a startup state to a 

10 normal operating state; and 

(c) a converter system that includes: 

(i) a first circuit having: 

(A) a first converter that is configured to provide a first soft 
start power signal to the operating circuitry, and 

15 (B) a first controller, coupled to the first converter, that is 

configured to provide a first control signal indicating 
whether the first converter properly provides the first soft 
start power signal; 

(ii) a second circuit having: 

20 (A) a second converter that is configured to provide a second 

soft start power signal to the operating circuitry, and 

(B) a second controller, coupled to the second converter, that is 
configured to provide a second control signal indicating 
whether the second converter properly provides the second 

2S soft start power signal; and 

(in) an interconnection mechanism which is configured to electrically 




configured to disable the first converter when the second control 
signal indicates that the second converter improperly provides the 
second soft start power signal, and wherein the second controller is 
configured to disable the second converter when the first control 
5 signal indicates that the first converter improperly provides the first 

soft start power signal. 

2. The circuit board of claim 1 wherein the interconnection mechanism of the 
converter system is a conductive pathway, wherein the first controller includes (i) 

10 a first output circuit that electrically connects with the conductive pathway to 

provide the first control signal on the conductive pathway and (ii) a first sensor 
that electrically connects with the conductive pathway, and wherein the second 
controller includes (i) a second output circuit that electrically connects with the 
conductive pathway to provide the second control signal on the conductive 

15 pathway and (ii) a second sensor that electrically connects with the conductive 

pathway. 

3. The circuit board of claim 2 wherein the conductive pathway of the 
interconnection mechanism includes: 

20 a switch; 

a first conductor having a first end that electrically connects with the first 
output circuit and the first sensor, and a second end that electrically connects with 
the switch; and 

a second conductor having a first end that electrically connects with the 
25 second output circuit and the second sensor, and a second end that electrically 
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4. The circuit board of claim 1 wherein the first controller is further configured to 

provide a first current indication signal which is proportional to a value of current 
of the first soft start power signal; w herein the second controller is further 
configured to provide a second current indication signal which is proportional to a 
5 value of current of the second soft start power signal; wherein the first controller 

is configured to direct the first converter to provide the first soft start power signal 
based on the second current indication signal provided by the second controller; 
and wherein the second controller is configured to direct the second converter to 
provide the second soft start power signal based on the first current indication 
10 signal provided by the first controller. 
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5. The circuit hoard of claim 1 wherein the first converter includes: 

(i) first sw itched capacitor circuitry that electrically connects with a voltage 
reference and a ground reference in an alternating manner to provide the 
first soft start power signal to the operating circuitry, the first soft start 

5 power signal having a first output voltage value that is between a voltage 

reference value of the voltage reference and a ground reference value of 
the ground reference. 

(ii) a first overvoltage protection switch interconnected between the first 
switched capacitor circuitry and the voltage reference, and 

10 (iii) a first control circuit coupled to the first switched capacitor circuitry and 

the first overvoltage protection switch, the first control circuit being 
configured to open the first overvoltage protection switch when the first 
output voltage value exceeds a first predetermined threshold; and 
wherein the second converter includes: 

15 (i) second switched capacitor circuitry that electrically connects with the 

voltage reference and the ground reference in an alternating manner to 
provide the second soft start power signal to the operating circuitry, the 
second soft start power signal having a second output voltage value that is 
between the voltage reference value of the voltage reference and the 

20 ground reference value of the ground reference. 

(ii) a second o\ervoltage protection switch interconnected between the second 
switched capacitor circuitry and the voltage reference, and 

(iii) a second control circuit coupled to the second switched capacitor circuitry 
and the second overvoltage protection switch, the second control circuit 

25 heme configured to open the second overvoltage protection switch when 

..von.i miipiii volrrMH* value exceeds a second predetermined threshold 
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6 The circuit board of claim 1 wherein the first circuit further includes a control 

register, and wherein the first controller is further configured to selectively direct 
the first converter to provide (i) the first soft start power signal with a regulated 
voltage value regardless of a value of an input power signal when the control 
5 register stores a first control value, and (ii) the first soft start power signal with a 

margined voltage value based on the value of the input power signal when the 
control register stores a second control value that is different than the first control 
value. 



10 
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7. A converter s\stem, comprising: 
(a) a first circuit having: 

(i) a first converter that is configured to provide a first soft start power 
signal, and 

5 (li) a first controller, coupled to the first converter, that is configured to 

provide a first control signal indicating whether the first converter 
properly provides the first soft start power signal; 
(h) a second circuit having: 

(0 a second converter that is configured to provide a second soft start 
1 0 power signal, and 

(li) a second controller, coupled to the second converter, that is 

configured to provide a second control signal indicating whether 
the second converter properly provides the second soft start power 
signal: and 

1 5 (c) an interconnection mechanism which is configured to electrically connect 

the first controller of the first circuit with the second controller of the 
second circuit, wherein the first controller is configured to disable the first 
converter when the second control signal indicates that the second 
converter improperly provides the second soft start power signal, and 

20 wherein the second controller is configured to disable the second converter 

when the first control signal indicates that the first converter improperly 
pro\ ides the first soft start power signal. 
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8 


The converter system of claim 7 wherein the interconnection mechanism is a 
conductive pathway, wherein the first controller includes (i) a first output circuit 
that electrically connects with the conductive pathway to provide the first control 
signal on the conductive pathway and (ii) a first sensor that electrically connects 


5 




with the conductive pathway, and wherein the second controller includes (i) a 
second output circuit that electrically connects with the conductive pathway to 
provide the second control signal on the conductive pathway and (ii) a second 
sensor that electrically connects with the conductive pathway. 


10 


9. 


The converter system of claim 8 wherein the conductive pathway includes: 

a switch: 

a first conductor having a first end that electrically connects with the first 
output circuit and the first sensor, and a second end that electrically connects with 
the switch: and 


15 




a second conductor having a first end that electrically connects with the 
second output circuit and the second sensor, and a second end that electrically 
connects with the switch. 




10. 


The converter system of claim 7 wherein the first controller is further configured 


20 




to provide a first current indication signal which is proportional to a value of 
current of the first soft start power signal: wherein the second controller is further 
configured to prov ide a second current indication signal which is proportional to a 
value of current of the second soft start power signal; wherein the first controller 
is configured to direct the first converter to provide the first soft start power signal 


25 




based on the second current indication signal provided by the second controller; 

in<1 \v herein rhe second controller is confuuired in direct the second converter to 
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1 1 . The converter system of claim 7 wherein the first converter includes: 

(i) first switched capacitor circuitry that electrically connects with a voltage 
reference and a ground reference in an alternating manner to provide the 
first soft start power signal to the operating circuitry, the first soft start 

5 power signal having a first output voltage value that is between a voltage 

ref erence value of the voltage reference and a ground reference value of 
the ground reference, 

(ii) a first overvoltage protection switch interconnected between the first 
switched capacitor circuitry and the voltage reference, and 

10 (iii) a first control circuit coupled to the first switched capacitor circuitry and 

the first overvoltage protection switch, the first control circuit being 
configured to open the first overvoltage protection switch when the first 
output voltage value exceeds a first predetermined threshold; and 
wherein the second converter includes: 

IS (i) second switched capacitor circuitry that electrically connects with the 

voltage reference and the ground reference in an alternating manner to 
provide the second soft start power signal to the operating circuitry, the 
second soft start power signal having a second output voltage value that is 
between the voltage reference value of the voltage reference and the 

20 ground reference value of the ground reference. 

(ii) a second overvoltage protection switch interconnected between the second 
switched capacitor circuitry and the voltage reterence. and 

(iii) a second control circuit coupled to the second switched capacitor circuitry 
and the second overvoltage protection switch, the second control circuit 

25 being configured to open the second overvoltage protection switch when 

• i , .-i .i . ,i>-».... ■ •.!.>.» K- •« v.Toml nr,vli»tertvnm*<1 threshold 
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1 2. The converter system of claim 7 wherein the first circuit further includes a control 
register, and wherein the first controller is further configured to selectively direct 
the first converter to provide (i) the first soft start power signal with a regulated 
voltage value regardless of a value of an input power signal when the control 
5 register stores a first control value, and (ii) the first soft start power signal with a 

margined voltage value based on the value of the input power signal when the 
control register stores a second control value that is different than the first control 
value. 

10 13. A method for providing a set of soft start power signals to operating circuitry 
mounted on a circuit board, the method comprising the steps of 

enabling a first converter to provide a first soft start power signal to the 
operating circuitry and a second converter to provide a second soft start power 
signal to the operation circuitry; 
1 5 providing a first control signal that indicates whether the first converter 

properly provides the first soft start power signal; 

providing a second control signal that indicates whether the second 
converter properly provides the second soft start power signal; and 

disabling the first converter if the second control signal indicates that the 
20 second converter improperly provides the second soft start power signal, and 

disabling the second converter if the first control signal indicates that the first 
converter improperly provides the first soft start power signal. 
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14 The method of claim 13 wherein the step of providing the first control signal 
includes the step of applying the first control signal to a conductive pathway; 
wherein the step of providing the second control signal includes the step of 
applying the second control signal to the conductive pathway; and wherein the 
5 method further comprises the step of: 

sensing the conductive pathway to determine whether either any of the 
first converter improperly provides the first soft start power signal and the second 
converter improperly provides the second soft start power signal. 

10 15. The method of claim 14, further comprising the step of: 

providing a disconnection in the conductive pathway to prevent further 
disabling of the first converter if the second control signal indicates that the 
second converter improperly provides the second soft start power signal, and 
further disabling of the second converter if the first control signal indicates that 

1 5 the first converter improperly provides the first soft start power signal. 

1 6. The method of claim 1 3, further comprising the steps of: 

providing a first current indication signal which is proportional to a value 
of current of the first soft start power signal; 
20 providing a second current indication signal which is proportional to a 

value of current of the second soft start power signal: and 

directing the first converter to adjust the first soft start power signal based 
on the second current indication signal provided by the second controller, and 
directing the second converter to adjust the second soft start power signal based 
2s on the first current indication signal provided by the first controller. 
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1 7. The method of claim 1 3 wherein the step of enabling includes the steps of: 
electrically connecting a first power storage device with a voltage 
reference and a ground reference in an alternating manner to provide the first soft 
start power signal having a first output voltage value that is between a voltage 
5 reference value of the voltage reference and a ground reference value of the 

ground reference; 

comparing the first output voltage value of the first soft start power signal 
to a first predetermined threshold; 

opening a first overvoltage protection switch interconnected between the 
10 first power storage device and the voltage reference when the first output voltage 

value exceeds the first predetermined threshold; 

electncallv connecting a second power storage device with the voltage 
reference and the ground reference in an alternating manner to provide the second 
soft start power signal having a second output voltage value that is between the 
1 5 voltage reference value of the voltage reference and the ground reference value of 

the ground reference; 

comparing the second output voltage value of the second soft start power 
signal to a second predetermined threshold; and 

opening a second overvoltage protection switch interconnected between 
20 the second power storage device and the voltage reference when the second output 

voltage \ahie exceeds the second predetermined threshold. 
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IX The method of claim 13. further comprising the step of: 

storing one of a first control value and a second control 
value that is different than the first control value in a control 
register; and 

5 w herein the step of enabling includes the step of: 

providing the first soft start power signal, the first soft start 
power signal having (i) a regulated voltage value regardless of a 
value of an input power signal when the control register stores the 
first control value, and (ii) a margined voltage value based on the 
10 value of the input power signal when the control register stores the 

second control value that is different than the first control value. 
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19. A circuit board, comprising: 

(a) a section of circuit board material; 

(b) operating circuitry mounted to the section of circuit board material, the 
operating circuitry being configured to receive a set of power signals; and 

5 (c) a converter system that includes: 

(i) a first circuit having: 

(A) a first converter that is configured to provide a first power 
signal to the operating circuitry, and 

(B) a first controller, coupled to the first converter, that is 

10 configured to provide a first current indication signal which 

is proportional to a value of current of the first power 
signal: 

(ii) a second circuit having: 

(A) a second converter that is configured to provide a second 
1 5 power signal to the operating circuitry, and 

(B) a second controller, coupled to the second converter, that is 
configured to provide a second current indication signal 

w hich is proportional to a value of current of the second 
power signal; and 

20 dii) an interconnection mechanism which is configured to electrically 

connect the first controller of the first circuit w ith the second 
controller of the second circuit, wherein the first controller is 
configured to direct the first converter to provide the first power 
signal based on the second current indication signal provided by 

25 the second controller, and wherein the second controller is 

■ n- ,i",,,,v.> i I,, ,iir,-,-i ili.- hkI converter to provide the second 
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20- Hie circuit board ol" claim 19 wherein the first controller is configured to operate 
m one of a master mode and a slave mode based upon a first comparison between 
the first current indication signal and the second current indication signal; and 
wherein the second controller is configured to operate in the other of the master 
5 mode and the slave mode based upon a second comparison between the first 

current indication signal and the second current indication signal. 

21 . The circuit board of claim 19 wherein the first controller includes a first power 
MOSI HT device to sense the value of the current of the first power signal, and 
10 wherein the second controller includes a second power MOSFKT device to sense 

the value of the current of the second power signal. 
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22. A converter system, comprising: 

(a) a first circuit having: 

(i) a first converter that is configured to provide a first power signal, 
and 

5 (ii) a first controller, coupled to the first converter, that is configured to 

provide a first current indication signal which is proportional to a 
value of current of the first power signal; 

(b) a second circuit having: 

(i) a second converter that is configured to provide a second power 
10 signal, and 

(ii) a second controller, coupled to the second converter, that is 
configured to provide a second current indication signal which is 
proportional to a value of current of the second power signal; and 

(c) an interconnection mechanism which is configured to electrically connect 
1 5 the first controller of the first circuit with the second controller of the 

second circuit, wherein the first controller is configured to direct the first 
converter to provide the first power signal based on the second current 
indication signal provided by the second controller, and wherein the 
second controller is configured to direct the second converter to provide 
2() the second power signal based on the first current indication signal 

provided by the first controller. 

23. The converter system of claim 22 wherein the first controller is configured to 
operate in one of a master mode and a slave mode based upon a first comparison 

25 between the first current indication signal and the second current indication 

-;.mv\I wherein the second controller is configured to operate in the other of 
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24. The coinerter system ot'claim 22 wherein the first controller includes a tirst 
power M( )S1 I- 1 device to sense the value of the current of the first power signal, 
and wherein the second controller includes a second power MOSFHT device to 
sense the value of the current of the second power signal. 

5 

25. A method for providing a set of power signals to operating circuitry mounted on a 
circuit hoard, the method comprising the steps of: 

enabling a first converter to provide a first power signal to the operating 
circuitry and a second converter to provide a second power signal to the operation 
10 circuitry: 

pro\ iding a first current indication signal which is proportional to a value 
of current of the first power signal; 

providing a second current indication signal which is proportional to a 
value of current of the second power signal; and 
1 5 directing the first converter to adjust the first power signal based on the 

second current indication signal provided by the second controller, and directing 
the second converter to adjust the second power signal based on the first current 
indication signal provided by the first controller. 

20 26. The method of claim 25 w herein the step of directing the first converter and 

directing the second converter includes the steps of 

running the first converter in one of a master mode and a slave mode based 

on a first comparison between the first current indication signal and the second 

current indication signal: and 
25 running the second converter in the other of the master mode and the slave 

.,,,1.1-! -I ,., ., . , 'iinitviriciin hctuwn fhf first CIHTCpt I 11 1 1 1 1' :\ t 1 ( 1 P SU'tlc'll 





I- MU> 1-26(0 1067) 



- 42 - 



5 

28. 

10 
15 



The method of claim 25 wherein the step of directing the first converter and 



sensing the value of the current of the first power signal from a first power 
MOSFKT device coupled to the first converter; and 

sensing the value of the current of the second power signal from a second 
power MOSFF.T device coupled to the second converter. 

A circuit board, comprising: 

(a) a section of circuit board material; 

(b) operating circuitry mounted to the section of circuit board material; and 

(c) a converter that includes: 

(i) switched capacitor circuitry that electrically connects with a 
voltage reference and a ground reference in an alternating manner 
to provide a power signal to the operating circuitry, the power 
signal having an output voltage value that is between a voltage 
reference value of the voltage reference and a ground reference 
value of the ground reference, 

(ii) an overvoltage protection switch interconnected between the 
switched capacitor circuitry and the voltage reference, and 

(in) a control circuit coupled to the switched capacitor circuitry and the 



directing the second converter includes the steps of: 



overvoltage protection sw itch, the control circuit being configured 
to open the overvoltage protection switch when the output voltage 
value exceeds a predetermined threshold. 
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2 L ) A converter, comprising: 

sw itched capacitor circuitry that electrically connects with a voltage 
reference and a ground reference in an alternating manner to provide a power 
signal having an output voltage value that is between a voltage reference value of 
the voltage reference and a ground reference value of the ground reference; 

an overvoltage protection switch interconnected between the switched 
capacitor circuitry and the voltage reference; and 

a control circuit coupled to the switched capacitor circuitry and the 
overvoltage protection switch, the control circuit being configured to open the 
overvoltage protection switch when the output voltage value exceeds a 
predetermined threshold. 

30. A method for providing a power signal to operating circuitry mounted on a circuit 
board, the method comprising the steps of: 

electrically connecting a power storage device with a voltage reference and 
a ground reference in an alternating manner to provide a power signal having an 
output voltage value that is between a voltage reference value of the voltage 
reference and a ground reference value of the ground reference; 

comparing the output voltage value of the power signal to a predetermined 
threshold: and 

openinu an overvoltage protection switch interconnected between the 
power storage device and the voltage reference when the output voltage value 
exceeds the predetermined threshold. 
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3 1 . A circuit board, comprising: 

(a) a section of circuit board material; 

(b) operating circuitry mounted to the section of circuit board material; and 

(c) a converter system that includes: 

5 ( i ) a converter to receive an input power signal and provide an output 

power signal, 
(u) a control register, and 

(iii) a controller coupled to the converter and to the control register, the 
controller being configured to selectively direct the converter to 
10 provide: 

(A) the output power signal with a regulated voltage value 
regardless of a value of the input power signal when the 
control register stores a first control value, and 

(B) the output power signal with a margined voltage value 
1 5 based on the value of the input power signal when the 

control register stores a second control value that is 
different than the first control value. 
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32. A converter system, comprising: 

a converter to receive an input power signal and provide an output power 

signal; 

a control register; and 

a controller coupled to the converter and to the control register, the 
controller being configured to selectively direct the converter to provide (i) the 
output power signal with a regulated voltage value regardless of a value of the 
input power signal when the control register stores a first control value, and (ii) 
the output power signal with a margined voltage value based on the value of the 
input power signal when the control register stores a second control value that is 
different than the first control value. 

33. A method for providing a power signal to operating circuitry mounted on a circuit 
board, the method comprising the steps of: 

storing one of a first control value and a second control value that is 
different than the first control value in a control register; 
receiving an input power signal; 

providing an output power signal, the output power signal having (i) a 
regulated voltage value regardless of a value of the input power signal when the 

control register stores the first control value, and (ii) a margined voltage value 
based on the value of the input power signal w hen the control register stores the 
second control value that is different than the first control value 



